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INTRODUCTION 
This study is an attempt to determine if' a planne·d 
program of' thirty exercises in elaborative thinking ~rom 
reading will result in an improvement in elaborative 
thinking. 
The Significance o~ the Experiment 
Recent studies by Baum~, 1 Berg, 2 and Wood3 have 
shown many children in grades four, five, and six lack the 
ability to dO elaborative thinking from reading. Derby4 
devel9ped a set of thirty exercises designed to increase 
1Mayv1s L. Baumann, et al., Differing Instructional 
Needs for Children of' Similar Reading Achaevement, 
Grades Two, Four, and Six, Unpublished Master's Thesis, 
Boston University, 1960. 
2Marcia E. Berg, et al., Reading Problems of the 
Bottom Third Grades One Through Six, Unpublished 
Master's Thesis. Boston University. 1961. 
~lizabeth A. Wood, et al., An Evaluation of' a 
Service Prosram in Reading in Grades One Through Six, 
Unpubiished Master's Thesis, Boston University, 1962. 
4 Joan Derby, et al., The Development of Thirt~ 
Self-Administering and Self-Scoring Elaborative Thinking 
Exercises, Unpublished Master's Thesis, Boston 
University, 1961. 
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this ability. These exercises were tried with a fourth 
grade population and appeared to be profitable. The 
purpose of this study is to evaluate these exercises 
with a sixth grade population. 
Definition of Terms 
11 For the purpose of this study elaborative thinking 
will mean that type of mental activity which requires 
the reader to go beyond the printed page and, by a 
spontaneous flow of his own thoughts and ideas, give 
many solutions to a problem.related to the selection 
read."l 
Intelligence, for the purpose of this study, will 
mean the score for intelligence as established by the 
Henmon-Nelson Tests of Mental Ability, Revised Form.2 
Reading ability, for the purpose of this study, will 
mean that score ar~ived at by a composite of a vocabulary 
test and ~ reading comprehension test measuring details, 
purpose, organization, and evaluation taken ~rom the 
Iowa Testa of Basic Skilla.3 
li-bid., p. 2. 
2Houghton-Mifflin Co., Boston, 1957. 
3Houghton-Mifflin Co., Boston, 1956. 
• 
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Chapter I 
Summary of Research 
It would. appear that there is no one best or 
specific definition for. the term elaborative thinking. 
However, several research studies have been done in this 
area using generally agreed upon cri te.ria,. The re-
searchers have all worked with the premise that the 
higher mental process with which they were concerned 
entailed the reflective or associational flow of 
thoughts and ideas, usually as a result of a verbal 
suggestion or a re~ding experience. The following is a 
se~ies of definitions and statements pertinent to a 
study of elaborative thirucing;from reading. 
Baumannl in attempting to define elaborative 
thinking states: 
uThinking is often described as associative, problem-
solving, critical and creative. These are overlapping 
categories and many people prefer other descriptive words 
The varied classifications of thought processes usually 
deperid upon the preference of the person making the 
classification. One of the reasons for uncertainty of 
descriptive terms in thinking appears to be the lack of 
experimental work on higher mental processes." 
lBaumann, op. cit., pp. 15-16. 
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Durrell~ says that: 
11 There are many significant higher mental processes to be 
oondidered in a reading program if' reading is to be o-:r 
greatest value to the child. One of the more important 
ones is elaborative thinking which consists of such 
abilities as making comparisons and applications, seeing 
relationships between reading and other experiences, 
asking pertinent questions, adding illustrative incidents, 
discovering topics for further study, suggesting classroom 
or personal activities related to reading, or other evidence 
of pertinent association with the material read.·~ 
Kingsley2 leoks at elaborative thinking a~ a 
process in which: 
11 
••••• one solves a problem. The problem is the motive of' 
the thinker. It initiates the.thinking and. directs t~e 
process toward.the solution. It is not the situation en-
countered that is the problem,.but rather the individual's 
sense of the difficulty or his desire to find out something. 
It may, as in the case of the task, arise from the occasion, 
from the instru~tion given by another person, or from self-
instruction ~ ~., ~ ~~ li'e have elaborative thinking only when 
there is a rea~ problem and when the solution to it is 
'\!orked out by the use of sign:S, symbols, or clues.'~ 
' .. 
Chambers3 in summarizing his findings in 
associational reading, a term which seems comparable, 
states that: 
'~ 
I 
~ ... l:r)~~id n~· Durrell, '*The Development of Comprehension 'I 
and Interpretation, 1~ Reading 1n the Elementary School, The 
Forty-Eighth Yearbook .of the National Society for the Study , 
of Education, Part~ III, p. 202. · 
2Howard L~ Kingsley, The Nature and Conditions of 
Learning, Prentice-Hall, Inc., .New Yor-k, 1948,. .p •. 371. 
3John R~ Chambers jr., nThe Relationship Among 
Measurable Mental Tasks Relateci to Read;tng, ·~ Unpublished 
Doctoral Dissertation, Boston UniversityJ 19"56, p. 21~ 
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" •••••• it is an ability which necessitates the use of 
previous experiences and application of these experiences 
to some present problem or solution. TWo aspects of the 
ability Which have received greatest amount of attentions 
are the a.uggesting of pertinent questions and activities 
stimulated by reading in the content areas. 11 
Aymes1 in a consideration of previ~u~ research 
stated that ~~an abundance of ideas, fluent .e:x:pression, a 
variety of appropriate and related thoughts expressed in 
colorful and detailed ideas, and clearness of expression11 
were the most important and frequently found attributes of 
elaborative thinking~ 
Rayes2 defines elaborative thinking while reading 
as a mental activity which involves further: 
'! ..••• activity on the part of the reader simUltaneously 
with the assimilation of the ideas on~the printed page. 
These abilities need specific teaching i~ the child is to 
integrate his reading with his total experience. It:is the 
task o.f the teacher to arrange situations 'lrrhich stimulate 
and provide opportunities for elaborative thinking~" 
. t 
Justification for Teaching Elaborative ~hinking 
~a .,.. • ... 0 • .. • ,.. •• l ... 0 
It has been recognized by educators for some time 
. 
that the ability to think elaboratively is a necessary 
quality in an individual and that this ability can be 
lAlan Aymes, et. al., Al'l Evaluation .. of a Series of 
Sixth'Grade Oompos±tions to Determine .Gr.owth in Originality, 
ElaboratiV-e .Thinking •. and ~ocabulap:y:, ~npublished .Iviaster,1.a-
Thesis, . .Boston University,- 1960,. p. 19. -
21-l:a.ry T. Hayes, The Construction of Equivalent Forms 
o~ a Test of One Aspect of:Elaborative.Th~nlting in Grades 
Six,· Seven.- and Eight", .. Unpubl~shed Master'_s Thesis,. . 
Boston .University;,: -1951, p. J.. 
I 5 
taught. 
Bettsl in~a statement pertaining to thinking says: 
"Contrary to popular opinion children can be taught how to 
think. Their ability to think is limited primarily to 
their personal experiences and the uses they make o~ them 
'irr.problem solving, in abstracting~ in.generalizing to 
m~ke concepts in judging, and drawing conclusions. Under 
competent teaching guidance children gradually learn to 
think within the limits o~ their rates of maturation~ or 
inner growtho" 
Huus2 in describing a reading program ~or children 
o~ grades ~our through six, suggests the need ~or 
teaching elaborative thinkin~ 
"Real meaning is not complete just with understanding the 
individual words as they ~elate to each other in.a 
particular context. The development of a thought, an 
argume~t, a theme, through main points and supporting 
details, must be comprehended first, then analyzed, inter-
preted, judged, compared, related, and evaluated. These 
abilities of interpretation· go beneath the sur~ace o~ 
actual stated content;.n 
Dimnet3 has stat~d that-: "Children should be put 
through regular thinking exercises at school." 
Russell4 concurred~ the statement: 
lEmmett Betts, "Reading is Thinking,'' The Reading 
Teacher, (February, 1939) 12:145-15lo 
2H~len Huus, uThe Nature and Scope of Reading 
Programs," Better Readers for our Times, International 
Reading Association Conference Proceedings, 1956, 1:25. 
3Ernest Dimnet, The Art o~ Thinking, Simon and 
Schuster, New York, 1928, p. ~27. 
4navid Russela, Children's Thinking, Ginn and 
Company, Boston, 1956, p. 223. 
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••••• the influence of the teacher in developing reason-
ing and problem-solving abilities is paramount. The 
encouragement of creative activities in reading may be a 
large part of such influence .. " 
Johnson1 was more explicit when she said that: 
"Each child should have specific training in elaborative 
thinking, because it does not stress the memorization of 
facts, but rather stimulates the child to draw from his 
e~periences those bearing upon a specific problem. The 
questions which he raises open areas for broader re-
search and the activities which he finds lead him to 
more valuable experiences." 
Wilson2 in discussing creative thinking states: 
uThat the abilities involved in being cl:'eative are 
universal, i.e., everybody possesses these abilities to 
some degree·; and that it is one of the school's legiti-
mate functions to provide such training." 
Lowenfeld3 in speaking of creativity said that: 
"Our system has rarely attempted to develop a student's 
imagination, to stretch his flexible mind in new direc-
tions, to make him think about what he has learned. 11 
lvlilliemae Johnson, An Evaluation of Exercises in 
the Social Studies Used in the Development of Elaborative 
Thinking, Unpublished Master's Thesis, Boston Univensity, 
1950, p. 1. 
2Robert c. Wilson, "Education :for the Gifted, 11 
National Society for the Study of Education Yearbook, 
1958,. p. 109. 
3viktor Lowenfeld, ttcreativity: Education·• s Step-
child," A Source Book for Creative Thinking, ed. Sidney 
J. Parnes and Harold F. Harding, Charles Scribner's Sons, 
New York, 1962, p. 11. 
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0 Durre111 points out that: '!At present, althougli1 
there are many questions in study guides '\'lhich call for 
elaborative thinking, the ability is usually taught 
incidentally, if at all." 
The aforementioned statements substantiate the 
need for developing the skill of elaborative thinking 
by the classroom teacher. 
Research in Elaborative Thinking in Relation to Reading 
Derby, ~t a1., 2 in a study of 398 students in 
grade four attempted to determine if it was possible to 
construct self-administering and self-scoring exercises 
for elaborative thinking from reading~ She found a 
definite relationship between elaborative thinking ~nd 
reading. In this study a group of thirty-two stories 
were written to stimulate elaborative thinking. One of 
the stories served as a pretest, one as a post-test and 
the remaining thirty were used as exercises to develop 
this skill. One hundred and fifteen children 1'1ere ex-
posed.to all thirty exercises. Their responses were 
tabulated and the authors chose approximately fifty of 
the most common responses to be checked on the self-
scoring part of each exercise. 
1nurrell, op. cit., p. 202. 
2nerby, op. cit .• , p. 41. 
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The preceding figures represent mean numbers of 
acceptable responses. The author shows this to be 
statistically significant. 
"A comparison of the gains for the contro~ and experimental 
groups in.elaborative thinking showed a gain of 6.82 for 
the experimental group as comparea to 2.11 for the control 
group. This yielded a difference in gain. of 4.71 in 
favor of the experimental group .. " 
A test to measure the amount of associational 
thinking from reading in social studies in a seventh grade 
was conducted by Marden.,l She found that pupils i~ an 
experimental group made significantly superior gains in 
associational thinking from reading in social studies. 
Jenkins2 in a study of 372 children in grade six 
measured associational thinkin5 while reading in social 
studies. Also, she measur~d how much growth was 
accomplished by direct teacqing. Her findings revealed a 
significan~ relationship between reading achievement and , 
ability in associational reading. 
1Avis 'D. Marden, Associational Reading Abilities of 
the Seventh Grader, Unpublished Master's Thesis, Boston 
University, 1941. 
2Ethel Mae Jenkins, An Evaluation of Directed 
Teaching of Associational Reading in Social Studies with 
Sixth Grade Children, Unpublished Doctoral Dissertation, 
Boston University, 1953. 
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A carefUlly controlled and extensive study was con-
ducted b~ Chamoersl in· which he considered the relationship 
between higher mental processes of critical thinking, 
organizational think~~ and elaborative thinking~to reading. 
A group of seven tests were administered to four hundred 
and fifty-ntne fourth, fifth and sixth grade children~ He 
found that elaborative thinking had the least relationship 
to the other higher mental processes he measured. 
"Elaborative thinking bears less relationship to> ~adi.ng·· 
ability than dO the other higher mental processes. Thougti~ 
not a distinat factor, this ability is apparently only 
slightly influenced by intelligence and reading abili ty¥ 1~ 
I 
! 
I 
The above studies seem to indicate that there is a 
significant relationship between reading and elaborative I 
thinking, although the~relationship is not as significant I 
as with other higher mental processes. There is also an I 
indication thatta weakness in the ability to think elatior-
atively can contribute to a lack of success 1n1reading• 
1ctohn R; Chambers Jf!., The Relationshil2S Among 
Measurable Tasks Related to Read+ns5 Unpublished Doctoral 
1 Dissertation, Boston UniveDBity,. 1956, p~. 104~ . 
I 
!11 i: 
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Research in Elaborative Thinking in Relation to 
Intelligence 
Jenkins1 in her study o~ associational reading 
found that there was no significant relationship between 
intelligence and reading ability in associational reading. 
As a result of tests she constructed, itt was found that 
at the end of seven weeks of directed teaching, the gain 
for the upper 50% in intelligence in her experimental 
group attained a score of 27.64, while the lower 50% 
attained a score of 28.67 • 
. Jobnson2 composed, administered, and evaluated a 
series of eighteen lessons to develop the ability to 
1 
elaborate by asking questions ~rom material read, to find 
additional topics from material consumed, and to suggest 
activities that could be d.one after the reading of the 
lesson. No significan~·correlation with intelligence 
was receiv:.ed. 
Ma:rden3 found as a result of her study in. 
/associational reading a low positive correlation between 
intelligence and the ability to suggest activities from 
reading. 
lJenkins, OJ2. cit., pp. 107-211. 
2Jobnson, OJ2• cit., pp. 53-56. 
3Ma:rden; OJ2., cit., pp. 215 .... 217 .. 
ll 
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A consideration of the above studies would appear 
to indicate that there is little relationship between 
the ability to think elaboratively and intelligence. 
This would seem to imply that the ability to associate 
ideas from reading can be taught with a degree of 
success and that accomplishment in this ability depends 
more upon training than intelligence. 
Research in Elaborative Thinking in Relation to Sex 
Differences 
In reviewing the research in elaborative thinking, 
this writer found that Jenkins1 and Marden2 were the 
only researchers that reported findings relati~g to sex 
differences. They found that there was no significant 
relationship between elaborative thinking and. sex 
difference. Johnson3 recorded scores in elaborative 
~hinking for boys and girls, but the difference was not 
analyzed in her study. 
lJenkins, op. cit., p. 108-109. 
2Marden, op. cit., p. 216. 
3Johnson, op. cit., p. 32-36. 
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Summar:v· 
Researchers have shown that.telaborative thinking·· 
is a skill that can be tau~t. There appears to be a 
signif~cant relationship between elaborative thinking<and 
reading ability. One study:showed a low positive nelat1on-
ship betweenjelaborative thinking and intelligence. while 
another showed n6 significant relationship~ Two studies 
found no relationship between elaborative thinking and 
sex dii'ference. 
13 
Chapter II 
Plan of' Study 
The purpose o~ this study was to determin~ whether o~ 
nat a planned program o~ thirty exercises in elaborative 
thinlting from reading--would result 1m an;: improvement in 
elaborative thinking. 
The author proposed to see i~':a set .6~ exercises 
composed to develop the skill of elaborative thinking in: 
fourth grade children could be used with sixth grade 
• .. 1 •t 1 
children. The planned program, a.eveloped by Derp~, et al., l. 
was tried out on.fourth grade children and their answers 
were on the self-correcting section of each exercise, 
The authors in, their study": 
'!planned to construct·:..a set of thirty:·exercises designed to 
-aid in the teaching -'Of elaborative thinking, and to put thes~ 
. exercises on: one side of 5x8 cardS~ On:: the other side of the 
,. ~ards, the authors planned to list several. possible answers 
to these exercises, so that:pupils couid aheck their own 
answers against the list given. In~ this way,'i pupils can 
evaluate their own answers against suggested responses, ana::" 
perhaps gain:new ideas. The child likes to know immediately 
whether he is right or wrong. If he is wrong or canno~ th 
of the answer, he has a chance to recognize the solution, be 
fore he goes on tib the next probJ.em. n2 · 
lnerby, ~p. cit. 
2ner~, op~ cit., p~ 20. 
-14-
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Steps 1n Setting up the Experiment: 
1. Materials Derby, et al., designed to develop 
elaborative thinking from read~ng were used. 
The material had thirty exercises and two 
additional exercises for the purpose of pre-
testing and post-testing. 
2. Selection of groups to participate in the 
experiment. 
3. Administration of the tests and exercises. 
4. Statistical computation of data found at the 
conclusion of the experiment. 
5. Interpretation of results. 
Description of the Exercises: 
uThe decision was made to provide thirty 
exercises, which would provide practice for 
about six weeks for anyone using the set of 
cards. It was d.ecid.ed that these thirty 
exercises should be original. Each member 
·o~ the group wrote several stories. At the 
end of each story was a question or direction, 
which could not be answered from the context 
of the story. The pupil would have to draw 
on previous experience or imagination to 
complete the exercise. No restrictions 
were placed on subject matter of the stories, 
except that content material, such as health, 
safety, social studies, science, and the 
like should be avoided. It was desired to 
have the responses come from the children's 
experiences or imaginations, rather than from 
the content of the local curriculum. Since 
fourth grade classrooms were used in the 
experiment, attention was given to 
vocabulary for that level. The two test 
15 
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stories were developed in the same 
manner. 
The stories were tried out initially 
in the research group to check the 
suitability of the content and to get 
at least a short list of responses with 
which to begin. Stories, which elicited 
few creative responses and aroused only 
mild enthusiasm, were eliminated. 
As a second step, each story was tried 
out in the classroom of one of the 
members of the research groupe The 
children's responses were added to the 
growing list. A few stories proved to 
be uninteresting or too difficult, and 
were discarded. Responses and stories 
were ed.i ted, and words which appeared 
to be ambiguous or di~ficult were 
replaced, so that pupils would not be 
distracted by difficulty. 
Thirty-two stories were selected, 
two to be tests, and thirty to be the 
experimental set of lessons. These were 
mimeographed in suf~icient quantity to 
be used in the classrooms, where 
permission had been received to conduct 
the study. 
Since the lessons were not graded 
in difficulty, there was no special 
sequence to follow. However, the 
exercises were numbered for the con-
venience of keeping records of lessons 
completed. This study was concerned 
with determining if such a set of ex-
ercises could be constructed, and if 
they seem to be of value in teaching 
creative thinking. Perhaps at a later 
date, more attention can be paid to the 
content of lessons. 
16 
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Directions were kept simple. 
Lines were drawn on the a.uplica ted 
papers to encourage neatness in 
recoro.ing responses. 
The lessons were planned to 
require fifteen minutes including 
time to prepare the classroom for 
team discussions, and time to compare 
answers at the end of the period. The 
actual time for reading the story and 
answerin§ the question was seven 
minutes. l 
lverby, op. cit., pp. 21-23. 
17 
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Population: 
The experiment took place ~a suburb of Hartford 
with a population of 60,000. The experiment was 
conducted at the sixth grade level, with 105 children 
in four classrooms participating. Two of these 
classrooms were included in the experimental group and 
two classrooms made up the control group. Permission' 
to conduct the study was received from the elementary 
supervisor in the community. Principals in both schools 
participating cooperated by giving teachers encourage-
ment. 
Intelligence was considered in choosing classrooms, 
but not in grou~ing the pupils in teams to do the 
exercises. 
18 
0 Table 1 shows the distribution o~ IQ scores as 
determined by the Henmon-Nelson Mental Ability Scale 
~or the experimental and control groups. 
~40 ... 144 
135 .... 139 
130 - 134 
125 - 129 
120 - 124 
115 - 119 
110 - 114 
l05 - 109 
100 - 1:04 
95 - 99 
90 - 94 
85 - 89 
80 - 84 
75 - 79 
Mean 
Table 1. Distribution of IQ Scores ~or 
the Experimental and Control 
Groups. 
Experimental Control 
~ ~ 
1 1 
0 2 
5 6 
8 l5 
17 5 
12 9 
4 10 
2 2 
2 1 
1 0 
1 0 
0 0 
0 0 
1 0 
54 51 
119.04 121 .. 05 
Standard Deviation 10.75 8.70 
InJthe experimental group, the IQ score rang~ 
was ~rom 75 to 144 with a mean o~ 119.04 and a standard 
deviation o~ 10.75. In the control group, the IQ scores 
range was ~rom 100 to 144 with a mean of 121.05 and a 
standard deviation o~ 8.70. 
19 
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Table 2 shol'TS the comparison of IQ scores as 
determined by the Henmon-Nelson Tests of. Mental Ability. 
' Table 2. Comparison- of IQ Scores. 
Group N M.. S.D. S.Em. Diff. S.E.diff. C~R~ 
Experimental 54 119.04 10~75 1.46 2.01 1.89 1.06 
Control 51 121.02 8.70 1~21 
The mean score for the eXPerimental group was 
119.04 compared with a score of 121.05 for the cuntro2 
group. The critical rat·io of 1.06 shows this difference 
not to be significant at the .05 level, and it favored 
the control group. 
20 
Table 3 shows a distribution of chronological ages 
for the experimental and control groups. 
Tab,le 3. 
J.S3 - 155 
150 - 152 
147 - J.49 
144- 146 
141 - 143 
238 .. 140 
135 ... 137 
132 - 134 
129 - 131 
J.26 - 128 
Mean 
Standard Deviation 
Distributions of Chronological 
Age in Months ~or Both Groups. 
Experimental Control 
f f' 
l 
2 
2 2 
0 2 
6 11 
11 25 
22 14 
6 4 
3 3 
1 
'54. 51 
138.80 138~43 
4.02 5.28 
In the experimental group, the chronological age 
range was from 126 months to 155 months with a mean of'~ 
138.80 and a standard deviation of 4.02. In the control. 
group, the intelligence ranged from 129 months to J.49 
months with a mean of 138.43 and a standard deviation of 
5.28. 
21 
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Table 4 shows the comparison o~ chronological ages 
of the experimental and control groups. 
Group 
Table 4. Comparison of Chronological 
Ages of the Experimental and . 
Control Groups. 
M S.D. ,S.Em. Diff. S.E.diff. C .• R. 
Experimental 54 226.72 5.28 .718 2.08 2.29 
Control 51 128.80 4.02 .562 
The mean chronological age for the experimental 
group was 136.72 months and 138.80 for the control group. 
The critical ratio o~ 2.29 showed that the difference 
between the experimental and control groups is 
s~atistically significant at the .05 level of confidencre 
and it favored the control group. 
22 
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Administration or the Materials: 
Each classroom in both the experimental and control 
gro~ps was administered a pretest on one of the test 
stories. Two classrooms on the experimental group took 
Test A at this time, and two classrooms in the control 
group took Test B. The test was administered to each 
child individually. The experimental ~roup which were 
given Test A at the ~eginning Qf the experiment were 
given Test B, and the control group which had been given 
Test B at the beginning were given Test A. At the con-
clusion, each response of the thirty lessons which re-
lated to the story was counted as one score point. 
The experiment took place in November, December of 
1962 and January of 1963. The directions for administer-
ing the test were followed in detail. The children 
worked in groups of three. Each group chose a secretary 
who recorded responses. The teacher acted. as timekeeper. 
The students corrected their own responses and recorded 
them. on a record sheet designed for this purpose. 
In the beginning, the children were anxious to get 
answers similar to ones on the answer sheet and follow 
.rigid lines. The time limit appeared to be too long for 
the group. As they got used to the type of exercises, 
they a.eveloped a game of trying to figul?e vthat would be 
likely responses on the answer sheet and avoiding them. 
By the end of the experiment, it was round that they 
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would not have exhausted their ideas at the end of 
twenty-five minutes and interest was still at an 
extremely high level. 
It was found that sixth grade students would have 
similar answers to the fourth grade sample answers, but 
they woUld have the one answer and elaborate on it. 
They would come upon one idea an~ elaborate on its 
many facets before going on to another. They developed 
long lists of possibilities and categorized their 
responses. 
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Chapter ILI 
Analysis of Data 
The data were analyzed to discover the effect of 
the exercises of the children's ability to do elaborative 
thinking. Table 5 shows the distribution of reading 
scores for both groups by grade levels. 
11.0 - 11.5 
10.5 - 10.9 
10.0 - J.0.4 
9.5 - 9.9 
9.0 - 9.4 
8.5 ... 8.9 
8.0 ... 8.4 
7.5 ... 7.9 
7.0 ... 7.4 
6.5 ... 6.9 
6.0 ... 6.4 
- 5.5 - 5.9 
5.0 - 5.4 
4.5 - 4.9 
4.0 ... 4.4 
3.5 - 3.9 
3.0 .. 3 .. 4 
2.5 - 2.9 
2.0 - 2.4 
1.5." ... 1.9 
Mean 
Table 5. Distribution of Reading Scores 
for Experimental and Control 
Groups by Grade Levels. 
Experimental 
f' 
1 
2 
5 
9 
6 
6 
4' 
5 
3 
0 
3 
4 
1 
0 
1 
1 
0 
l 
2 
Control 
f 
1 
1 
3 
5 
5 
6 
9 
6 
4 
71 
2 
1 
1 
Standard Deviation 
54 
7.43 
2.13 
51 
8.15 
1.47 
0 
0 
0 
The scores for the experimental group ranged 
from 1.5 to 10.9 with a mean of 7.43, and for the 
control group from 2.5 to 11.5 with a mean of 8.15. 
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Table 6 shows the comparison of mean grade scores 
on the Iowa Test of Basic Skills. 
Group 
Table 6. Comparison of Means 
on Reading Test. 
Experimental - Control Reading Ability 
NJ M S.D. S.Em• D~ff. S.E.diff. C.R. 
Experimental 54 7.43 2.13 .22 .72 .358 2.01 
Control 8.15 1. 47 • 21 
The mean f.or the experimental group was 7.43 
compared with 8.15 for the control group. The critical 
ratio of 2.01 shows this difference is statistically· 
significant at the .05 level favoring the control group. 
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Table 7 shows the distributions on the pretests and 
post-tests of elaborative thinking for the total popu-
lation in.both groups. 
57 - 59 
54 .... 56 
51 ... 53 
48 Q 50 
45 ... 47 
42 - '44 
39 - ~l 
:;6 - 38 
33 - 55 
30 - 32 
27 - 29 
24 ... 26 
21 - 23 
18 - 26 
15 - 311 
12 ... l!4 
9 .. :1:1 
6 .. 8 
3 - 9' 0 .... 2 
Mean 
Table 7. Distributions of Elaborative 
Thinking Scores. 
Experimental 
Initial Final 
1 
0 
2 
2 
Q 
3 
5 
~ 
6 
1 10 
0 2 
2 1 
2 5 
4 3 
3 4 
18 4 
9 2 12 1 
3 2 
54 54 
12.40 28.72 
Control 
Initial Final 
2 
2 6 
10 8 
25 17 
11- 19 
1 1 
51 51 
7.41 6.94 
Standard Deviation 5.58 10.08 2.97 3.09 
The scores on the pretest for the experimental 
gro~p ranged from 3 - 32 with a mean of 12.40 and for the 
control group from 0- 17 with a mean of 7.41. The 
scores on the final test ranged from 3 - 59 for the ex-
perimental group with a mean of 28.72 and from 0 - 14 
for the control with a mean of 6.94. 
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Table 8 shows the comparison1 of mean scores on:: the:: 
initial test of! elaborative thinking:for the total population 
of both groups~ 
Group 
~able 8. Comparison of Me~ Sooras 
om In1 t1al Tes it., 
S.D. 
=fi:::.P~::.:e:.::r:.::im=en=t=a:.=l:....S""'4.:......-=l=-2&.., 40..:.:-...-.5.:..• 5~8=-----:•:..a7..=:6;.:....':' _4..:.:~~:.-:9_9 ___ • 8=6=8.__5~t.7 4 
Obntrol 21 7.41 2.97 .42 
Tlie ~ean· score for the experimental group was 
12.40 compared with 7.41 for the control group. The 
critica.f ratio of 5.7* showed this difference w~s 
statistically significant·attthe .01 level favoring the 
experimental group. 
0 
0 
0 
Table 9 shows the comparison o~ mean scores on~ the 
final test of elaborative thinking for the total population. 
of both groups. 
Group 
Table, 9• Comparison of Mean Scores 
orr Final Test. 
'1\T·\ J.~\ S.D. S.Eme S.E-;diff .. 
!Xper1mental 54 28.72 10.08 le37 1.44 
Control 51 6.94 3.09 .43 
15.12 
The mean·score for the experimental group was 
28.72 compared with 6.94 for the control group. The~ 
eritic~l ratio of 25.22 showed this difference was 
statistacally significan~ at the .01 l~val faYoring the 
experimental group. 
0 
0 
0 
Table 10 shows the comparison of mean scores on the 
initial and final tests ~f elaborative thinking for the 
~~perimental group. 
Tab~e 10. Comparison of Means 
for Expe~imental Group. 
M S.Em. Diff. S.E.d1ff. 
Pre 54 12.40 5.58 ~76 16.32 1.56 
Postt 2~ 28.72 10.08 1.37 
C.R-. 
10. 
.. 
T~e mean score on the initial test wa~ 12.40 
compared with 28.72 for the final test. The critical rat~o 
o$ 10.46 showed the difference was statistically 
significan~at the .01 level. 
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Tab1e 11 shows the comparison of me~ scores on the 
initial and final tests of elaborative thinking for the 
control group. 
Table 11. Comparison of Means 
for Qontrol Gr~up. 
M S.D. S.Em. Diff. S.E.diff1 
~~e 51 7.41 2.97 ~42 •.47 • 601 
Postl. 51 6.94 3.09 ~43 
O.R. 
The mean on the initial test was 7.41 compared 
with 6.94 for the final test. The critical ratio of 
.78 showed this difference was not statistically 
significant~ It was a loss. 
32 
•• 
0 
0 
0 
Table 12 shows the comparison of mean gains for 
both groups on the elaborative thiruting test. 
Table 12. Comparison of Mean Gains. 
Diff. S.E.diff. Dif£. S.E.diff. C.R. 
Experimental 16.32 1.56 1.67 10.06 
Cont~ol -.47 .601 
The experimental group gained 16.32 compared with 
a loss of .601 for the control group. The critical 
ratio of 10.06 showed this gain for the experimental 
group was statistically significanttat the .01 level. 
0 
0 
0 
Table 13 shows the mean scores of this population 
and of the original fourth grade group. 
Table 13. Elaborative ~hinking Scores 
Grades 4 and 6. 
Grade Test Ildean Standard Deviation 
4 Initial 8.73 3.47 
4 Final 10.84 4.25 
6 Initial 12.40 5.58 
6 ·Final 28.72 10.08 
The mean score on the initial test for grade 
four was 8.73 and for grade six 12.40. Tb.e final score 
for grade four waa 10.84 and for grade six 28.72. 
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Chapter IV 
Summary and Conclusions 
One hundred and five children in four six grade 
classrooms, fifty-four in an experimental group and 
fifty-one in the control participated in the study. 
Thirty lessons which had been developed by Derby, 
et a1., 1 to teach elaborative thinking were taught fo~ 
thirty consecutive days beginning in November. 
Two tests of elaborative thinking were administered, 
one before the teaching and one after. Rea·d.ing Scores 
were obtained on the Iowa Test of Basic Skills, Form II. 
The intelligence scores were taken from the school 
records and were based on the Henmon-Nelson Mental 
Ability Scale. 
The following conclusions may be dra\f.n: · 
1. The exercises were effective for children in. 
grade six. 
2. The ability to do elaborative thinking can~be 
taught. 
a. The mean score for the experimental group 
1nerby, op. cit. 
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increased from 12.40 on the initial test to 28.72 on t~e 
final test. 
b. ~he mean score for the children in the control 
group went from 7.41 on the initial test to 6~9~on.the 
final test. 
c. Tfie critical ratio on the comparison of gains 
I 
was 10.06 which showed. the gain for the experimental group 
was statistically significant at the .01 level. 
3. Tlile scores for the sixth graa.e were much higher 
than those o~ the fourth using the same exercises. 
a. The mean on the Derby, et~· al., 1 experiment', 
on the initial test was 8.73 compared with 12.40. 
b. The mean on the final test on the fourth 
grade was 10.84 compared with 28.72. 
lnerby, op. cit .• , p. 35. 
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Appendix 
Additional Responses From Grade Six 
The following are additional responses to the 
answer cards ~or each exercise for grade six. 
l. 
2. 
Oars on. a road 
Parents 
Searchers 
Councilors 
l'-1eteori t-e 
Loggers 
Herml.t 
Another lost person 
Fisherman 
Ambulance 
Trail marker 
Luminous paint on tree 
Shiny b:u t ton: 
Ring 
Mica 
Quartz 
Knife blade 
Badge . 
Belt buckle 
A shiny book cover 
Change diapers 
Help it;_ to learn to w·alk 
Tea~h it nursery rhymes 
Send them to bed 
l?lay checkers 
Play chess 
Have a spelling bee 
Play pirates 
Have a pillow fight 
Talk 
Play the piano (or other instruments) 
Cook 
Bake 
Help them with their homework. 
4. 
A shower 
Coal bin 
Cold cellar 
Sub-cellar 
He had sensitive eyes. 
He was building secret projects inside. 
Didn't like high society 
Developed pictures in it 
Th~ builders made a mistake. 
He was a hermit. 
His wife wanted. it. 
He was blind so he thought the windows were 
a waste of money. 
He wanted to be different. 
Outside 
In the dra'\ter 
In the painting room 
In the fireplace 
Inside the piano 
In the stove 
In the living room 
In back of a mirror 
In a musical instrument case 
In the laundry chute 
In the linen closet 
An anchor 
A boulder 
An old shoe 
Broken door 
\'ire eked car 
Skull of an animal 
Flying saucer 
Crashed rocket 
Rocket booster 
Coffin 
Petrified wood 
Fossils 
Dinosaur bones 
Sunken vill?.ge 
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6. 
8 .. 
Change classes 
Allow food 1n classroom 
Have beauty parlors 
Wear coulottes to school 
Promote everyone 
No report cards 
Longer school day 
Electronic computers for each student 
Tennis courts 
Swimming pools . 
No note taking in class 
Children teach all classes 
More field trips 
Break the rule so he could staF-
Ow.ner died so he stayed 
Dav~d and Sandy ran away. 
Sandy had puppies so the owner got his own. 
Changed sign to "Dogs Allowed._ 
Given:. tt> poor children 
Used as a dog astronaut 
Sen~ to humane society 
A French class 
Principals 
Clergyman 
Language expert 
Language tapes 
Merchants 
Pen pal 
Hike 
Race 
Play any sport 
Arts and crafts school 
Run away 
Sabbath school 
Tutor 1 s house 
Synagogue 
Orthodontists 
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10. 
ll .. 
12. 
14. 
She died 
She ate John. 
The police tuok her. 
Shot her and stuffed her 
Skinned her for a rug 
Sold her to a dairy for lion's millt 
Boy committed suicide because o~ loss 
The lions lived in any room in the house. 
Neighbors would nnt like i~ 
It would get in garbage cans. 
It might scratch someone. 
Shedding-hair 
Sanitation 
The door ~eaked. 
Shutters fell 
Had a heart attack 
Caught in giant web 
Melted into a glob 
Was murdered 
Clawed to death by beast 
B~came unconscious 
Fell into a burning inc·inerator 
She broke a bone in her body 
Disintegrated 
Fell over item of furniture 
Huge Venus flytrap caught her 
It was imagination. 
It was painted with vanishing ·paint .. 
It was never there. 
He had crossed a time barrier. 
He was delerious. 
Make a raft 
Haul things 1m it: 
Make club house 
Make snow play 
Make tree house 
Sail 
Make item of furniture 
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15~ 
16::. 
17. 
19. 
Use it to look ror treasure • 
.Play s hip\'lre ck 
Use for firewood 
Build a fence 
lfarned of danger 
Found a lost article 
Go~ rid of pesty rodents 
Saved children from fire, drowning· 
Discovered treasure 
Learned new tricks 
Showed new spirit 
Did he win contest? 
Wasn't he allowed to touch toys? 
What happened when he left the store? 
Was anyone with him? 
Wl:lat l<las the purpose of the bell? 
Why did people stare? 
What attractea: him to· that shelf? 
Was the man after him? 
What was Jimmy's background? 
Was he alone? 
I id the exper-iment prove useful? 
Iid he have a raygun? 
l'i):lat type of man was he? 
W~ich galaxy? 
H~s age? · 
Dr>owned 
Mt3-rooned 
R~de waves back to shore 
E:tten by giant squid 
D~ed of thirst · 
S:tved by Navy, Coast Guard 
W~'-nd changed 
O~rrent changed 
G .. ant fish wrecked ship 
T1ey committed suicide. 
S~mething else he would like to be. 
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20. 
21. 
22. 
He could see the world. 
Prevent storms 
Never eat, sleep, take a bath 
Make whirlpools 
Make gliders ~ly well 
He wouldn't have to do anything he didn't want. 
He 1-rouldn 1 t have to go to be a .• 
He coula. live forever. 
He could watch television whenever he wanted. 
He wouldn't get ~rustrated in tra~~ic. 
He wouldn~t have to study. 
Able to be tamed 
Protecting people 
Dive 
Play deaa .• 
Work 
Trained to serve man 
He was paid to guard them, ta~e them. 
He was dreaming. 
They weren't really rare. 
He was a cleptomaniac. 
He was a juvenile delinguent. 
They were imitations. 
Car was washea. away 
He missed the bus. 
He missed his ride. 
His bus burned up. 
He was killed. 
He was kidnapped. 
He deserted them. 
He was intoxicated. 
There i'1aS an earthquake. 
There was a landslide. 
Why were they working on it? 
Was it ever used again? 
Did he return? 
What caused the pop? 
How small·dia. he become? 
Does he still look the same? 
Did he dis~tegrate? 
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24. 
25. 
How old were the boys? 
What ,.;ere Dan 1 s act ions? 
Is the story fiction? 
Did all parts of his body shrink equally? 
You wouldn't have to push the wagon up hills. 
You could travel at night. 
Tunnels through mountains to save time 
You can ship your furniture by freight. 
Policeman for safety 
They were too salty. 
They were tasteless. 
He was enjoying T.V. 
They were too sweet. 
The guests were greedy. 
Magic 
Pet monkey ate them. 
He was dreaming. 
He had to go to bed, do homework, do an errand, 
do dishes. 
He ~opped his glasses so he couldn 1 t see. 
He had to entertain guests. 
He broke his arm. 
They could direct blind people. 
Hunting dogs could tell where birds are. 
They could telephone for us. 
They could. ask questions. 
Express their feelings. 
Rule mankind 
Make humans slaves. 
Vote 
Solve space problems 
Eat at dinner table 
They could tell us unrevealed secrets. 
Could be in plays 
Could understand us 
Extra hands to reach all around 
Telescopic vision 
Cold breath for freezing things 
Wings to fly 
Suction cup feet to climb 
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28. 
29. 
( 
30. 
F~ippers to swim with 
Built-in jet power to go fast 
Twice as much hair for teasing 
Hard skinned bodies for protection 
A tail to swish flies 
Bigger hand.s to hold. more 
A foon-a-mat to make ~ood 
A thinking machine 
A car that can fold up 
Anti gravity belts 
Anything can be portable 
Quick growing produce and animals 
Shrinking pills 
Instant freezing guns 
T.V. teachers 
Electronic locks 
Talking watdhes 
Sel~ writing watches 
Cures for cancer 
Teaching pillows 
Tour of: list all countries 
Meet important people 
Tape recorder 
Snow plow 
Swimming pool 
Ne1-v furniture 
Photographic developing set 
Microscope 
Musical instrument 
Skis and ski clothing 
Motion picture equipment 
Hunt buffalo, snakes 
No sabbath school 
Seek fountain of youth 
Play 
Relax 
Get away from rush of the city 
Sleep under the stars 
Be a lumberjack 
Be a gambler 
Work in a rodeo 
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